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Although fast track protocols and critical pathways
have contributed to decreased LOS in acute care hospi-
tals, it is unclear whether patients are being discharged
home earlier. If early discharge from acute care facili-
ties results in increased admissions to extended care
facilities and increased readmission rates, then earlier
discharge to the home environment may not be
achieved. This study was therefore undertaken to deter-
mine whether early discharge after CABG surgery from
acute care facilities results in earlier return to the home
environment or merely the use of outpatient nursing and
inpatient rehabilitation services.
Methods
The patterns of discharge after isolated CABG surgery at
the Boston Medical Center were analyzed in 407 patients
from January 1, 1990, to December 31, 1990, when there was
no targeted LOS, no fast track and early extubation protocols
or critical pathways, and same-day admission programs. This
group was compared with patients undergoing isolated CABG
C hanges in reimbursement policies and rising healthcare costs have mandated that surgeons reduce the
costs of coronary artery bypass graft (CABG) surgery.
One method of reducing costs is to limit the hospital
length of stay (LOS). Fast track protocols, same-day
admission and early extubation programs, and critical
pathways have all been successful in significantly
reducing hospital LOS.1-12 This has contributed to
decreased hospital costs for patients undergoing CABG
surgery.1,2,10,12
Objective: This study was undertaken to determine whether early discharge
after coronary artery bypass grafting allows patients to return home earlier
or merely increases the use of outpatient nursing and inpatient rehabilitation
services.
Methods: Patterns of discharge were analyzed in 407 patients undergoing
bypass grafting in 1990, when there were no early extubations or fast track
protocols, and compared with 379 patients in 1998, when these protocols
were used.
Results: Patients in 1998 had a higher prevalence of class IV angina (35.3%
vs 22.8%; P = .006), urgent/emergency surgery (58.3% vs 44.9%; P = .015),
and lower ejection fractions (48.9% ± 16.4% vs 52.9% ± 13.5%; P = .0002).
Despite these increased risk factors, 1998 patients spent less time receiving
ventilatory support (10.2 ± 9.2 vs 26.7 ± 15.7 hours; P < .001) and had a
shorter length of stay (5.4 ± 2.5 vs 9.2 ± 4.3 days; P < .001). However, fewer
1998 patients were discharged home (56.7% vs 97.0%; P < .0001). A high-
er percentage of 1998 patients (43.3% vs 2.9%; P < .00001) were discharged
to extended care facilities where their average length of stay was 10.6 ± 15.1
days. Readmission to the Boston Medical Center was also more common in
1998 patients (5.3% vs 0.5%; P < .0001).
Conclusions: Early extubation and fast track protocols have resulted in earli-
er discharge from acute care facilities. However, the anticipated earlier return
to home has been offset by the increased use of outpatient nursing services,
discharges to extended care facilities, and hospital readmissions. (J Thorac
Cardiovasc Surg 2001;121:943-50)
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from January 1, 1998, to December 31, 1998, when these pro-
tocols were in place, in an attempt to discharge patients by the
fifth postoperative day. Postoperative in-hospital mortalities
(12 [2.9%] 1990 vs 0 [0%] 1998) and patients hospitalized for
30 days or more after CABG (5 [1.2%] 1990 vs 0 [0%] 1998)
were excluded from the study.
All surgical procedures were performed with a membrane
oxygenator at systemic temperatures of 35°C using multidose
cold blood cardioplegic solution, given antegradely, retro-
gradely, or in an antegrade/retrograde fashion at the surgeon’s
discretion. Similarly, distal anastomoses were performed
either under 1 single crossclamp period or after construction
of the proximal anastomosis in the beating heart at the sur-
geon’s preference. All patients in 1998 received heparin-
bonded circuits. A balanced anesthetic technique was used
with increased use of inhalational agents and lower dosages
of narcotics in 1998. Inotropic agents were used to maintain
a cardiac index of 2.0 L · min–1 · m–2.
Patients undergoing CABG in 1998 were targeted for dis-
charge on the fifth postoperative day. Patients were extubated
within 6 to 8 hours after CABG and were transferred from the
intensive care unit on the first postoperative day, provided
that vasodilators, inotropic drugs, or vasoconstricting agents
were not necessary. β-Blockers were instituted in all patients
on the first postoperative day. Corticosteroids and triiodothy-
roxine were not administered postoperatively unless the
patients had been receiving these medications before CABG.
Fast track protocol and critical pathways were used in 1998 to
target discharge after CABG by the fifth postoperative day.
Criteria for discharge from the hospital to home included a
stable cardiac rhythm, an oral temperature of less than 37.5°C
(99°F), a hematocrit value of 25% or more, oral intake of at
least 1000 calories per day, successful completion of an exer-
cise test that included independent ambulation and the ability
to climb one flight of stairs, no significant wound complica-
tions, and adequate home support systems. Patients not meet-
ing these criteria were referred to extended care facilities. The
individual surgeon was responsible for determining whether a
patient should be sent home, have the hospital stay extended,
or be referred to an extended care facility. The particular
extended care facility chosen (rehabilitation center, transi-
tional care unit, skilled nursing facility) was determined by
the medical condition and rehabilitation needs of the patient,
along with the patient’s insurance coverage. All patients were
seen by the surgeon 2 weeks after discharge to the home or 2
weeks after discharge from an extended care facility.
Clinical variables expected to contribute to morbidity and
mortality were selected for analysis and defined by means of
the Conditions of Terms of the Society of Thoracic Surgeons
(STS) National Cardiac Surgery Database.13
All values represent the mean ± standard deviation.
Differences in categorical data were compared by means of the
χ2 or Fisher exact test where appropriate. Data with numerical
responses were analyzed with the Student t test. Analysis of
variance was used to determine differences in operative risk,
LOS, and discharge disposition among individual surgeons.
Multivariate analyses were conducted with conditional logistic
regression techniques to assess the predictors for discharge to
extended care facilities. All tests were 2-sided.
Results
Preoperative risk factors. Patient profiles between
patients undergoing CABG in 1990 and 1998 appear in
Table I. Patients who received their CABG in 1998 had
a higher prevalence of class IV and unstable angina
(22.8% vs 35.3%; P = .006) and were more likely to
require urgent or emergency surgery (44.9% vs 58.3%;
P = .015). They had a decreased prevalence of recent or
remote myocardial infarctions (65.1% vs 50.9%; 
P = .001) and strokes (5.6% vs 2.6%; P = .04). Patients
undergoing CABG in 1998 also tended to have lower
ejection fractions (52.9% ± 13.5% vs 48.9% ± 16.4%; 
P = .0002) and had more critical coronary artery lesions
(vessels ≥ 70% stenoses; 3.1 ± 1.0 vs 3.3 ± 0.9; P = .03).
Table I.  Patient profiles
Variable 1990 1998 P value
N 407 379
Age (y) 64.8 ± 9.8 64.8 ± 11.6 .79
Female sex (%) 116 (28.5) 94 (24.8) .25
Class IV/unstable angina (%) 89 (22.8) 134 (35.3) .006
CHF (%) 101 (24.8) 92 (24.2) .80
MI (%) 265 (65.1) 193 (50.9) .001
Hypertension (%) 260 (63.8) 255 (67.2) .32
AODM (%) 117 (38.7) 134 (35.3) .09
CVA (%) 23 (5.6) 10 (2.6) .04
Vessels ≥ 70% stenosis 3.1 ± 1.0 3.3 ± 0.9 .03
EF (%) 52.9 ± 13.5 48.9 ± 16.4 .0002
Urgent/emergency (%) 183 (44.9) 221 (58.3) .015
LOS before CABG (d) 3.2 ± 3.7 1.9 ± 3.8 .0001
Values are mean ± standard deviation. CHF, Congestive heart failure; MI, myocardial infarction; AODM, adult-onset diabetes mellitus; CVA, cerebrovascular acci-
dent; EF, ejection fraction; LOS, length of stay; CABG, coronary artery bypass graft.
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Operative results. Patients undergoing CABG in
1998 had more vessels bypassed (3.2 ± 0.9 vs 3.4 ± 0.9;
P = .039) and longer crossclamp times (36.7 ± 13.2
minutes vs 49.3 ± 20.1 minutes; P < .0001). The longer
crossclamp times were a reflection of the technique by
which both proximal and distal anastomoses are per-
formed during a single crossclamp period. There was,
however, no difference in cardiopulmonary bypass time
(85.7 ± 28.9 minutes vs 87.6 ± 49.9 minutes; P = .52).
Postoperative results. Postoperative results are
given in Table II. As a result of early extubation proto-
cols, patients in 1998 were extubated in less time as
those in 1990 (26.7 ± 15.7 hours vs 10.2 ± 9.2 hours; 
P < .001). Both groups had similar frequencies of
inotropic and intra-aortic balloon pump support, reop-
eration for bleeding, myocardial infarctions, strokes,
sternal wound infections, respiratory complications,
and atrial fibrillation.
LOS. The institution of fast track and early extuba-
tion programs, targeted LOS, and critical pathways
helped to reduce LOS substantially. Patients in 1998
spent an average of 3.8 fewer days in the hospital after
the operation than in 1990 (9.2 ± 4.3 days vs 5.4 ± 2.5
days; P < .001). As a result of same-day admission pro-
grams, which allowed the discharge of patients having
elective CABG after their catheterization, patients
spent less time in the hospital before CABG surgery.
The result was a decrease in pre-CABG LOS between
1990 and 1998 (3.2 ± 3.7 days vs 1.9 ± 3.8 days; P =
.0001).
Stepwise multiple linear regression analyses were
performed to determine what independent variables
were most important in determining LOS. Significant
predictors of LOS included age (P < .001; parameter
estimate = 0.066), urgent/emergency surgery (P < .01;
parameter estimate = –0.638), adult-onset diabetes
mellitus (P < .02; parameter estimate = 0.564), and a
history of a myocardial infarct (recent or remote; 
P < .02; parameter estimate = 0.73). The most impor-
tant predictor of LOS in these data was the year that the
operation was performed (P < .0001; parameter esti-
mate = 3.800).
Discharge disposition. The decreased LOS was
achieved in part by the increased use of outpatient nurs-
ing and inpatient extended care services (Table III). In
1990, 97% of patients were discharged home as
opposed to only 56% in 1998 (P < .001). Furthermore,
only 15% of patients were sent home with services in
1990, whereas nearly 47% of 1998 patients had home
services (P < .001). In 1990, only 3% of patients were
discharged to an extended care facility as opposed to
43% in 1998 (P < .001).
In 1990, 100% of patients requiring post-hospitaliza-
tion care went to rehabilitation facilities, which provid-
ed both acute and chronic care. In 1998, only 3% of
patients went to rehabilitation facilities; the vast major-
ity, 47.5%, went to transitional care units with 20.7%
going to skilled nursing facilities. Patients who went to
extended care facilities spent a considerable amount of
time there, 13.0 ± 11.6 days in 1990 and 10.6 ± 15.1
days in 1998.
Using multiple logistic regression, we were able to
identify 8 factors predictive of discharge to an extend-
ed care facility (Table IV). Patients discharged to an
extended care facility had more vessels bypassed, were
nearly 10 years older, tended to be female, and had a
recent or remote myocardial infarction. They were
almost twice as likely to have diabetes, had lower ejec-
tion fractions, and tended to have longer LOS after
their CABG. Furthermore, individual surgeons were
also responsible for determining which patients were
more likely to go to extended care facilities.
Table II.  Postoperative results
Variable 1990 1998 P value
N 407 379
Time to extubation (h) 26.7 ± 15.7 10.2 ± 9.2 <.001
Inotropic support (%) 34 (8.3) 34 (8.9) .84
IABP support (%) 18 (4.4) 23 (6.0) .33
Reoperation for bleeding (%) 9 (2.2) 2 (0.5) .065
MI (%) 9 (2.2) 4 (1.0) .24
Sternal infections (%) 9 (2.2) 6 (1.5) .44
CVA (%) 4 (0.9) 5 (1.3) .94
Pneumonia/respiratory insufficiency (%) 23 (5.7) 20 (5.2) .83
Renal dysfunction (%) 4 (0.9) 8 (2.1) .43
Atrial fibrillation (%) 139 (34.1) 113 (29.8) .19
LOS (d) 9.2 ± 4.3 5.4 ± 2.5 <.001
Values are mean ± standard deviation. IABP, Intra-aortic balloon pump; MI, myocardial infarction; CVA, cerebral vascular accident; LOS, length of stay.
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Table V summarizes the patterns of discharge by
individual surgeons in 1998. Although there was no dif-
ference in operative risk, as judged by the STS expect-
ed mortality, there was a significant difference in the
post-CABG LOS and frequency of discharge to
extended care facilities among the surgeons. Surgeons
with the shortest LOS had the highest percentage dis-
charge to extended care facilities, whereas the surgeon
with the longest LOS had the lowest frequency of dis-
charge to extended care facilities.
Although LOS was significantly shorter for patients
undergoing CABG in 1998, the readmission rate to the
Boston Medical Center was 10 times greater (0.5% vs
5.3%; P < .001; Table III).
Factors responsible for discharge to extended care
facilities in 1998. The factors responsible for discharge
to extended care facilities in 1998 are summarized in
Table VI. The most common reason was a medical con-
dition (35.9%), the most frequent being respiratory
issues (39/59 patients). The next most common condi-
tion was related to functional status (27.4%), which
consisted of deconditioning, weakness, and inability to
ambulate. Social conditions compromised 15.2% of all
patients and consisted of inadequate home support ser-
vices and situations in which the patient had no one
else at home. In 21.3% of patients, there was no defin-
itive reason for transfer to an extended care facility.
Discussion
In an attempt to control the cost of CABG surgery,
numerous changes have been instituted that have had a
substantial impact on LOS. Patients having elective
surgery are now admitted on the same day of surgery,
significantly decreasing hospital stay and costs.1,12
Anesthetic techniques avoid high-dose narcotic agents
and use more inhalational agents. Cell saving tech-
niques have resulted in lower transfusion requirements
and less weight gain. Both these modifications have
resulted in earlier extubation and faster discharge from
the intensive care unit. Heparin-bonded circuits using
low-dose heparin have also minimized fluid gain and
transfusion requirements, decreased the incidence of
ischemic events, and have been shown to significantly
decrease LOS.14 The most dramatic changes have
occurred in postoperative management. Early extuba-
tion, fast tracking, and critical pathways have signifi-
cantly reduced hospital LOS. The introduction of these
policies at the Boston Medical Center reduced the
Table III.  Discharge disposition
Variable 1990 1998 P value
N 407 379
Home (%) 335 (82.3) 38 (10.0) <.001
Home with services (%) 60 (14.7) 177 (46.7) <.001
Rehabilitation unit (%) 12 (2.9) 52 (13.7) <.001
TCU (%) 0 78 (20.5) <.001
SNF (%) 0 34 (8.9) <.001
Readmit to BMC (%) 2 (0.5) 20 (5.3) <.001
LOS extended care (d) 13.0 ± 11.6 10.6 ± 15.1 .23
Values are mean ± standard deviation. TCU, Transitional care unit; SNF, skilled nursing facility; BMC, Boston Medical Center; LOS, length of stay.
Table IV. Factors responsible for discharge to extended care facilities in 1998
Variable Home Extended care OR 95% CL P value
No. vessels bypassed 3.2 ± 0.9 3.4 ± 0.9 0.848 0.637-1.127 .039
Age (y) 60.5 ± 10.3 70.5 ± 10.6 1.116 1.082-1.151 <.001
Female sex (%) 31 (14.4) 63 (38.6) 2.768 1.488-5.152 <.001
MI (%) 99 (46.0) 98 (59.9) 1.990 1.115-3.554 <.001
AODM (%) 56 (26.0) 78 (47.6) 2.587 1.470-4.554 <.001
EF (%) 51.3 ± 15.7 45.7 ± 16.7 0.981 0.964-0.999 <.004
LOS after CABG (d) 5.0 ± 1.9 6.0 ± 2.9 1.381 1.166-1.636 .001
Surgeon A 56 (56.5) 43 (43.4) 4.145 1.733-9.911 —
Surgeon C 62 (47.3) 69 (52.6) 6.893 2.922-16.258 —
Surgeon D 37 (61.6) 23 (38.3) 1.917 0.760-4.836 —
Values are mean ± standard deviation. Surgeons A, C, and D have been compared with surgeon B to determine odds ratio (OR) and 95% confidence limits (CL). MI,
Myocardial infarction; AODM, adult-onset diabetes mellitus; EF, ejection fraction; LOS, length of stay; CABG, coronary artery bypass graft.
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mean LOS from 9.2 to 5.4 days (P < .001) from 1990
to 1998. Similar results have been achieved in other
centers2-4,7,10,11 and in both older patients6,8 and
nonacademic rural areas.9 This reduction in LOS has
contributed to decreased costs for acute care facilities
and has been achieved without a significant increase in
morbidity or mortality.2,7,10,11
Our study suggests, however, that this apparent
decreased LOS has been achieved by increased use of
home services and extended care facilities. In 1990,
only 3% of patients undergoing CABG at the Boston
Medical Center were discharged to extended care facil-
ities and only 15% received outpatient nursing ser-
vices. Similar results were seen in 2 large studies
involving Medicare CABG patients before fast track-
ing, in which the incidence of discharge to extended
care facilities was only 4%.15,16 In contrast, in 1998,
43% of patients undergoing CABG at the Boston
Medical Center were discharged to extended care facil-
ities and 47% of patients had home nursing services.
Although fast tracking protocols have resulted in earli-
er home discharge for good-risk patients, they have
resulted in an increased use of ancillary services and
extended care facilities for patients who cannot be dis-
charged to their homes.
Our study identified several factors that may be pre-
dictive of those patients who require discharge to
extended care facilities. These patients were more
likely female and were nearly 10 years older than
those discharged home. They had a higher frequency
of recent or remote myocardial infarctions and dia-
betes. They also had lower ejection fractions. Not sur-
prisingly, these are the same factors that we and oth-
ers have previously found predictive of longer
hospital LOS.5,15,17,18 In our study, we also found that
the individual surgeon constitutes an independent fac-
tor in determining the discharge disposition of
patients. In a review of the Duke database that exam-
ined factors influencing the cost of CABG surgery,
Smith, Smith, and Muhlbaier17 found that the individ-
ual surgeon was an independent factor in determining
CABG costs. They also found that the predicted mor-
tality rates were equal among the surgeons, so that the
costs were not reflective of patient risk. Anderson and
his coworkers,1 in a study investigating the selection
of patients for same-day CABG procedures, found
that the individual surgeon was an independent pre-
dictor of whether or not patients were admitted on the
day of CABG. These differences could not be
explained by risk factors alone. We note similar find-
ings with our own data. Although there was no differ-
ence in operative risk among the 4 surgeons, there
was a significant difference in their LOS and frequen-
cy of discharge to extended care facilities. The sur-
geon with the shortest LOS had the highest discharge
rate to extended care facilities, whereas the surgeon
with the longest LOS discharged significantly fewer
patients to extended care facilities. This suggests that,
in an attempt to decrease LOS in acute care hospitals,
individual surgeons may increase their use of extend-
ed care facilities.
Although it is entirely appropriate to use extended
care facilities for patients who cannot be discharged
Table V. Patterns of discharge by individual surgeons in 1998 
Surgeon
A B C D
STS database expected mortality 4.16 4.83 4.29 3.33
LOS (d) 4.9 ± 2.4 6.8 ± 2.4* 4.9 ± 2.3 5.2 ± 2.3
Discharge to extended care facility (%) 42 (43.4) 29 (32.5)† 69 (52.6) 23 (38.3)
Discharge home (%) 56 (56.5) 60 (67.4)† 62 (47.3) 37 (61.6)
Values are mean ± standard deviation. STS, Society of Thoracic Surgery; LOS, length of stay.
*P < .0001 from surgeons A, C, and D.
†P < .009 from surgeon C.
Table VI.  Factors responsible for discharge to
extended care facilities in 1998
Variable N
Medical (%) 59 (35.9)
Respiratory 39
Psychiatric 2
Wound related 8
Renal/dialysis 5
Neurologic 5
Functional (%) 45 (27.4)
Impaired ambulation 13
Deconditioned, weak 32
Social (%) 25 (15.2)
Lives alone 15
Inadequate home support services 10
Indeterminate (%) 35 (21.3)
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home in a timely fashion, these facilities may actually
consume more health care resources than those in the
acute care setting. In addition to the daily inpatient
costs, other changes include medical and cardiology
consultations, nutritionists, physical therapists, social
workers, psychiatrists, and rehabilitation specialists.
Furthermore, the LOS in extended care facilities may
be prolonged. The average LOS was 13.0 days in 1990
and 10.6 days in 1998. In addition, the increased use of
extended care facilities did not preclude readmission to
the Boston Medical Center. We found that patients
treated in 1998 were nearly 10 times more likely to be
readmitted after discharge than those treated in 1990.
We realize that the readmission rate to our own medical
center underestimates the actual incidence of readmis-
sions to acute care hospitals after CABG. In many
instances, readmissions to community hospitals are not
always communicated by local physicians. Further-
more, the criteria for readmission to local hospitals do
not necessarily reflect those used at our own institution.
Our study is limited in that we have only reported on
patients from a single tertiary medical center.
Furthermore, our practice has a high percentage of
older, high-risk patients requiring urgent CABG, for
whom use of extended care facilities is more likely.
Because of the wide discrepancies in charges among
the various extended care facilities and negotiated costs
among health maintenance organizations (HMOs),
actual costs were not reported. Can we, therefore, state
that care shifting is the same as cost shifting? The fig-
ures we obtained from one of our largest HMOs helps
to illustrate our point. This particular HMO pays
$1200.00 per day for an acute care hospital bed,
$300.00 for a skilled nursing facility, $450.00 for a
transitional care unit, and $950.00 for a full-service
rehabilitation unit. Our average LOS was 5 days for an
acute care hospital and 10 days for an extended care
facility. On the basis of these figures, keeping a patient
in an acute care facility for an additional 2 days and
then discharging the patient home would increase the
costs by $2400.00. However, if that same patient was
discharged on postoperative day 5 but spent 10 days in
an extended care facility, the cost would be increased to
$3000.00 in a skilled nursing facility, $4500.00 in a
transitional care facility, and $9500.00 in a rehabilita-
tion unit.
Our study suggests some ways in which overall LOS
after CABG may be shortened and the need for extend-
ed care facilities diminished. Nearly 15% of patients
required extended care because of inadequate living
arrangements. Preoperative consultation with social
service personnel may help with better identification of
these patients so that earlier arrangements for a more
stable home environment can be instituted. Nearly 21%
of patients had no definitive reason for discharge to an
extended care facility. These patients usually fail to
meet the requirements for discharge on the fifth post-
operative day but might be more suitable for discharge
on day 6 or 7. Extending the hospitalization of these
patients for an additional 24 to 48 hours may allow
their discharge home and avoid a more costly stay in an
extended care facility. Finally, our study indicates that
LOS in extended care facilities is nearly double that for
acute care facilities. The fast track protocols and criti-
cal pathways that have been so successful in decreasing
CABG costs in acute care facilities merit implementa-
tion in our extended care facilities.
In conclusion, we have shown that the anticipated
earlier return to home thought to be derived from earli-
er discharge after CABG surgery is offset by increased
use of extended care facilities and more frequent read-
missions to tertiary care hospitals. The increased use of
both inpatient and outpatient services also has the
potential to increase the cost of CABG surgery. If we
are to realize cost savings from early discharges, we
must extend those programs and protocols so success-
ful in reducing costs in acute care facilities to include
the outpatient and inpatient extended care facilities to
which our patients are discharged.
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Discussion
Dr Richard D. Weisel (Toronto, Ontario, Canada). You
have performed a very important study, and I wholeheartedly
agree that cost shifting rather than cost savings occurred in
your patients. At our institution, we have also been able to
shorten the hospital LOS to increase the number of opera-
tions that we were able to perform with the same funding.
I do not know how this information should be used. My
institution is pleased that we have shifted the cost of postop-
erative care to another institution. The individuals to whom
we have referred our patients have been able to receive addi-
tional funding for their care. Therefore, the question I have
for you is whether your providers are unhappy with the shift-
ing of costs.
In Canada, we have a one-payer system, which is the
provincial government. Therefore, we need to develop a sys-
tem of postoperative care that reduces total costs rather than
our institutional costs. We performed a prospective random-
ized trial comparing fast track techniques with routine post-
operative care, and we found that the fast track reduced the
LOS and hospital costs. However, Dr Davey Cheng, the head
of cardiac anesthesia, was able to obtain from the government
all the costs for the patients after discharge from the hospital.
This included physician costs, hospital costs, and prescription
costs for both groups in the randomized trial. He found no
increase in costs for patients who were discharged early in
Ontario. Do you think you would also find that the fast track
system reduced overall costs?
I was impressed with the differences in practice of the indi-
vidual surgeons at your institution. It is clear that the crusad-
ing surgeon who had the shortest LOS discharged his patients
to alternate facilities, which perhaps increased the overall
cost of their postoperative recovery. The surgeon who kept
his patients an additional day in the hospital seemed to have
the lowest overall cost. The surgeons who had excessively
longer hospital stays did not have the most cost-efficient out-
comes.
In Canada, patients tend to stay longer in hospital because
they believe it is their right. I believe that a small surcharge
for staying in the hospital beyond what is medically neces-
sary would result in a dramatic reduction in our costs. We
hope that we can accomplish what was the practice of one of
your surgeons. Having the patients spend 1 additional day
may prevent them from being transferred to an additional
care facility and allow them to be sent home without the need
to be readmitted. Then we can reduce costs to a minimum and
provide the most efficient recovery from cardiac surgery.
Dr Lazar. I think the answer comes from our presidential
address, in that over the past 10 years we actually have been
innovators. One of the innovative things that we have done is
to have risen to the call of getting patients out of the hospital
earlier. However, in doing that, we have actually increased the
cost, and this information is known by our third-party payers.
If we as surgeons do something about it now, it will be more
palatable than if a solution is forced on us. What can we do? 
The answer lies in Table VI, which demonstrates some of
the reasons why patients were discharged to extended care
facilities. One of the major reasons was medical, including
pulmonary problems and other issues. When we looked at
their LOS in rehabilitation centers, it became clear that many
of these patients were staying in rehabilitation centers much
longer than they should have.
One solution is to apply all this information we have about
fast tracking and targeted LOS to patients who go to rehabil-
itation facilities, because many of these patients could leave
much earlier than they do. 
About 25% of our patients went to rehabilitation facilities
because of social reasons. Many of our patients were older
women who had outlived their husbands and had no one at
home to care for them. I think we can do a better job of iden-
tifying these patients preoperatively and actually getting
extended family or making other arrangements so they do not
have to stay in a rehabilitation center for 2 weeks because
there is no one at home to take care of them. 
I therefore decided, on the basis of this manuscript, to com-
pare the 2 patient groups. First, our patients in 1992 were
essentially the same age, 64.7 compared with 64.8. Left ven-
tricular ejection fraction was 47% for our patients and 49% for
his, obviously not much difference there. I thought maybe the
patients had had a higher incidence of infarction in more recent
years: indeed, in Dr Lazar’s series it was 53% and in 1992 it
was 52%. Clearly, this is not that significant a difference. 
Were intra-aortic balloon pumps used more often in 1998?
The answer is no, 7% versus 6%. Were we doing more emer-
gency or urgent operations in 1992 than Dr Lazar was in
1998? The 1998 figure was 58% and the 1992 figure, 53%.
Clearly, this is not a significant difference. 
I would ask Dr Lazar for an explanation for this change in
behavior, which I, like he, cannot see as being cost effective.
Someone must be paying for the services, whether Medicare
or some other third party, and this was simply either not avail-
able or not apparent to care givers in 1992. 
Second, the patients might not desire to remain at home as
against being in some kind of a skilled nursing facility if
given the choice. Perhaps some mechanism should be devel-
oped so that they could be cared for with some additional
help at home rather than have to be transferred into a skilled
nursing facility. Dr Lazar, what do you think about the out-
patient forms of postoperative care vis-a-vis admission to a
skilled nursing facility? 
Dr Lazar. Thank you, Dr Engelman. I think what you are
asking is why are we sending so many more patients to
extended care facilities. I agree that, despite some changes,
the patient populations are not particularly different. I think
the answer is that your pioneering work with fast tracking,
which was initially applied to good-risk patients, has been
extended to all patients, with the realization that the hospitals
can save money by discharging patients earlier. This has
prompted many surgical groups around the country to do just
that. 
There has also been an increase in the number of rehabili-
tation centers. Rehabilitation centers used to be truly places
where patients were sent for rehabilitation. Now we have
skilled nursing facilities and transitional care units, which
actually act like step-down units except that they are not in
your own hospital and your own hospital does not have to pay
the health care expenses. 
I agree that we can make more use of extended home facil-
ities with Visiting Nurse Association services. Keeping a
patient in the hospital a day or 2 longer may annoy the hos-
pital administrators, but I think it will save a lot of money and
make it easier for us to negotiate with third-party payers, who
are already aware of these cost shifting practices.
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Finally, when we target an LOS for 5 days and the patient
does not quite meet the goals at day 5 but may be able to meet
them at day 7, it might be better to prolong the hospital stay
for 2 extra days rather than to discharge the patient on day 5
and have him or her spend an extended time at a rehabilita-
tion center. There is a lot of fat in the system that can be
trimmed, and the more cost effective we make the total
bundling of CABG surgery, the better off we are going to be. 
Dr Lawrence H. Cohn (Boston, Mass). The implication of
your paper is that the cost is greater if other health care facil-
ities are used, but you never actually told us about the cost. Is
the actual cost of going to a secondary health care facility,
even if you have a very low incidence of readmissions to the
acute hospital, less if you have a short acute hospital stay and
use secondary health facilities such as a skilled nursing cen-
ter? In other words, did you look at the actual dollar cost of
these different ways of handling patients after CABG?
Dr Lazar. The reason we concluded that the apparent cost
savings are less is that it is not possible to come up with actu-
al dollars and cents. When we actually looked to see how
much it costs to stay at a skilled nursing facility or a rehabil-
itation center, we found that everyone has a different contract
with different coverage. Some are covered for 14 days, some
less, and some are paid per diem. We do not actually have the
specific amounts. 
What we can say is that the reputed cost savings from send-
ing patients home early, or at least discharging them early
from the hospital, may not all be realized because some of
this money is expended in an extended care facility. If we can
reduce those costs, or maybe keep a patient in the hospital a
day or 2 longer and then send him or her home, I think we
actually will be saving money.
Dr Richard M. Engelman (Springfield, Mass). I congrat-
ulate the author on presenting a subject that is important but
that we tend to avoid in most circumstances. It clearly is
deserving of discussion. In 1994 I published the fast track
approach for the patient undergoing CABG based on our
experience at Bay State Medical Center in Springfield,
Massachusetts, and our coauthor’s experience at Hartford
Hospital. Having reviewed Dr Lazar’s manuscript, I can accu-
rately compare our own experience from a 1992 patient pop-
ulation published in 1994 and his 1998 patient group. More
than 90% of our patients in 1992 were discharged to home
and not to an extended care facility. I question what has hap-
pened to our present patient population to make them require
rehabilitation so frequently and admission to a skilled nursing
facility, a phenomena that is not unique to Boston. My initial
premise was that the patients we see now are much sicker
than they were in 1992. 
